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PROGRESS AGAINST POLIO 





ECENT ACTION by Congress to extend the program 

under which the federal government has been helping 
the states to finance mass inoculation against poliomyelitis 
confirmed public acceptance of the once controversial Salk 
vaccine. Last year’s apprehensions about safety of the 
vaccine have been largely allayed. Health officers now urge 
that vaccination plans be carried forward as swiftly as 
possible. Dr. Hart Van Riper, medical director of the 
National Foundation for Infantile Paralysis, told doctors 
early this year: 

In the light of current evidence concerning the safety and effec- 
tiveness of the Salk vaccine, produced according to present mini- 
mum requirements for manufacturing and testing, it certainly 
seems over-cautious and ultra-conservative . .. for a physician 


to withhold or postpone immediate vaccination against paralytic 
poliomyelitis.! 


With another polio season approaching and millions of 
individuals of susceptible ages still not immunized against 
the disease, Dr. Van Riper said: “It is perhaps justifiable 
to regard the 1956 polio vaccination outlook as akin to 
medical emergency and deal with it as such.” 


EFFECTIVENESS OF VACCINE IN FIRST YEAR OF USE 


Preliminary studies of the incidence and nature of polio 
outbreaks in 1955, the first year of mass inoculation against 
the disease, indicate that in its present form the Salk 
vaccine is even more effective than it was demonstrated to 
be by the tests conducted in 1954. The National Foun- 
dation estimates that vaccinations last year warded off 
approximately 1,300 cases of paralytic polio. 


In the field tests of 1954 the vaccine was administered to 
440,000 children in a study group made up of a total of 
1,830,000 children in 44 states. The findings, announced 





1 National Foundation for Infantile Paralysis, New Information for Physicians on 
the Salk Poliomyelitie Vaccine (January 1956), p. 1. 
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at the University of Michigan on Apr. 12, 1955—tenth 
anniversary of the death of Franklin D. Roosevelt—showed 
the vaccine to be 60 to 90 per cent effective against para- 
lytic poliomyelitis caused by all three types of polio virus. 
Against Type 1 virus, which accounts for most of the epi- 
demics in the United States, the vaccine was 60 to 70 per 
cent effective. 





Reports to the U.S. Public Health Service from 11 states 
and New York City, covering the first ten months of 1955, 
recorded only 75 cases of paralytic and 343 cases of non- 
paralytic polio among 2,334,000 vaccinated children, as 
against 313 paralytic and 465 non-paralytic cases among 
2,362,000 children not vaccinated. Only a small proportion 
of those inoculated in 1955 had received more than one 
injection before the polio season reached its peak, whereas 
all vaccinated children participating in the 1954 test had 
received a full course of three injections. The experience 
in 1955 supported the belief of research scientists that im- 
provements in manufacturing, instituted last year, en- 
hanced the potency of the vaccine. 


Further evidence in support of the effectiveness of the 
vaccine is found in the pattern of polio incidence by age. 
In the United States the disease had been striking most 
frequently at children in the early school years. Reports 
from 33 states in mid-October 1955 indicated a sharp de- 
cline in the paralytic polio rate among seven and eight-year- 
olds—precisely the age group which received the bulk of 
the vaccine produced last year. A National Foundation 
survey of hospital admissions showed that incidence of 
acute polio had dropped 52 per cent among eight-year-olds 
and 40 per cent among seven-year-olds, but only 17 per 
cent in the population as a whole. 


When the disease reached epidemic proportions in Massa- 
chusetts last year, the National Foundation made a special 
grant to state health authorities to study the effect of the 
vaccine under conditions of extraordinary hazard. The 
Massachusetts Department of Public Health reported in 
the New England Journal of Medicine, Jan. 19, 1956, that 
the rate for paralytic polio in 1955 in the state’s 6-10 age 
group was 157 per 100,000 unvaccinated children, but only 
63 per 100,000 among children who had received one in- 
jection and even lower among the few who had received 
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two or more injections. The 60 per cent effectiveness of 
the vaccine among one-dose children in Massachusetts in 
1955 paralleled its effectiveness among three-dose children 
in the 1954 field tests. 


Canada’s health minister reported on Feb. 8 that Salk 
vaccine had proved 85 per cent effective against paralytic 
polio in that country in 1955. Only five cases occurred 
among 600,000 children who had received two or more 
doses, while there were 51 cases among 885,000 unvacci- 
nated children. The rates of incidence per 100,000 for the 
two groups were 0.84 and 5.76, respectively. 


POLITICAL FUROR OVER THE VACCINATION PROGRAM 


Jubilation over discovery of the Salk vaccine had scarcely 
subsided last April when the vaccination program became 
the center of intense political controversy. The Eisenhower 
administration came under fire for having failed to make 
preparations for a mass inoculation program. In view of 
advance reports that the vaccine tests were turning out 
satisfactorily, critics said the government should have seen 
to it that large supplies of vaccine were on hand, and a plan 
for equitable distribution ready, when the go-ahead signal 
was given on Apr. 12. Many persons felt that the Depart- 
ment of Health, Education and Welfare should have kept 
Congress informed of impending developments and sought 
funds to set a large-scale inoculation program in motion 
before the opening of the 1955 polio season. 


When it developed that a number of inoculated children 
who fell ill of polio had been given shots of apparently 
faulty vaccine, the U.S. Public Health Service was severely 
taken to task for alleged failure to maintain adequate sur- 
veillance over vaccine production. Recall of previously 
approved vaccine for further study, and temporary sus- 
pension of vaccinations on May 7, badly shook public con- 
fidence in the new product. When inoculations were re- 
sumed three weeks later, many parents refused to allow 
their children to participate in the program. Democrats 
were quick to take advantage of the embarrassment at 
Washington. Adlai E. Stevenson on May 24 called the polio 
situation “the master mess of all time.” 


Much of the fire was directed against the Secretary of 
Health, Education and Welfare. When Mrs. Oveta Culp 
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Hobby told the Senate Labor and Public Welfare Commit- 
tee on May 17 that “no one could have foreseen the public 
demand for the vaccine,” she was accused of inexcusable 
lack of foresight. Sen. Morse (D-Ore.) on the same day 
demanded that the Secretary be dismissed for “gross negli- 
gence.” Attacks on her grew to such proportions that the 
President felt called upon to go to her defense at a press 
conference two days later. 


The controversy boiled down to two questions: (1) 
Whether the federal government should control distribution 
of the vaccine, in order to prevent any black-market oper- 
ations and make certain that children most susceptible to 
the disease would be the first inoculated; and (2) whether 
free polio shots, financed by public funds, should be given 
on a mass basis or restricted to children whose families 
could not afford to pay. 


Mrs. Hobby, holding out for a program of voluntary dis- 
tribution, opposed even standby government controls to be 
applied only in case maldistribution actually occurred. She 
said on June 14 that a Democratic-sponsored bill to provide 
free vaccine for all children might lead to “socialized medi- 
cine by the back door.” The President endorsed the Secre- 
tary’s recommendation that the vaccine be allocated to the 
states on the basis of their child population aged 5-9; that 
intrastate distribution be entrusted to the voluntary co- 
operation of private doctors, the drug industry, and public 
agencies; and that free vaccinations be limited to children 
of needy families. 


With the enactment in mid-August of a compromise 
measure for grants to the states for mass inoculation, and 
with Mrs. Hobby’s resignation at about the same time,” 
political furor over the vaccination program subsided. 
Although public confidence in the vaccine had been return- 
ing, school summer vacations made it difficult to round up 
children for a large-scale public vaccination program. Most 
of those in the priority group did not receive first or second 
shots of vaccine until after schools reopened in the autumn, 
when the polio season was drawing to a close. 


On Apr. 26, 1955, nearly a fortnight after the National 
Foundation had begun to inoculate children in the schools, 


2Mrs. Hobby said she resigned for personal reasons, not because of criticism of 
her handling of the Salk vaccine situation. 
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six cases of paralytic poliomyelitis were reported among 
vaccinated children and there was epidemiological evidence 
that the vaccine was at fault. The following day federal 
authorities asked the producer of the suspected vaccine, 
Cutter Laboratories of Berkeley, Cal., to withdraw all of 
its vaccine pending investigation. 


As additional cases of polio, seemingly associated with 
the vaccine, came to light, experts began to question pre- 
vailing test procedures. The chief of the Laboratory of 
Biologics Control in the U.S. Public Health Service an- 
nounced on Apr. 30 that he would not approve additional 
lots of vaccine until official standards governing production 
of the vaccine had been reviewed. New standards were 
promulgated on May 26, when additional vaccine was re- 
leased and vaccinations were resumed. 


Stupy oF PoLIo CASES ASSOCIATED WITH VACCINE 


Two days after receiving the first reports of vaccine- 
connected polio, Surgeon General Scheele had established 
a Poliomyelitis Surveillance Unit in the Communicable 
Disease Center at Atlanta, Ga., to carry out a nation-wide 


investigation. More than two score epidemiological special- 
ists around the country were alerted to make prompt study 
of any outbreak of polio among vaccinated individuals. 
Cooperative arrangements were worked out with state and 
local health officers and with virus laboratories to pool and 
disseminate their findings. 


The unit’s first task was to check suspected lots of Cutter 
vaccine and study patients who apparently had been in- 
fected by it. The group reported on Aug. 26 that ““Develop- 
ment of the disease in some of these patients was the result 
of the presence, in infective amounts, of live poliomyelitis 
virus in some distribution lots of Cutter vaccine.” No 
laxity in carrying out the prescribed method of producing 
vaccine was found. The fault was said to lie in inadequacy 
of the inactivation process, which failed to kill all of the 
virus, and in inadequacy of the testing procedure, which 
failed to show presence of live virus. 


A total of 204 cases of polio were found to be connected 
with the vaccine. Seventy-nine of the cases occurred among 
inoculated school children—chiefly in California and Idaho, 
but to some extent also in Arizona, Nevada, New Mexico, 
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a few other states, and Hawaii. The remainder of the 
cases occurred among members of the families or among 
associates of the 79 children, who had contracted the disease 
from them. Three-fourths of the cases were paralytic, and 
11 of the victims died. 


A few additional suspicious cases were reported in May 
among children in Maryland and Pennsylvania who had 
been inoculated with vaccine from Wyeth Laboratories. 
The Surveillance Unit said of the Pennsylvania cases that 
“Evidence was insufficient to exclude the possibility that 
association [with the vaccine] was coincidental.” Exami- 
nation of vaccine from the lots used in the Maryland cases 
disclosed no live virus. 


The Surveillance Unit has continued to study all cases 
of polio among vaccinated children, but no further connec- 
tion between the vaccine and an outbreak of the disease 
has been established. The unit gives particular attention 
to cases which occur from four to 14 days after inoculation 
and in which paralysis first strikes the site of the injection. 
Surveillance officers, reporting in November, said that “No 
evidence has come to light that tends to incriminate any 
lot of any manufacturer that has been released and used 
since the new safety standards were adopted.” ® 


PROTECTION AFFORDED BY NEW SAFETY STANDARDS 


The Salk vaccine is an aqueous suspension of three types 
of poliomyelitis virus which have been rendered harmless 
by a process known as inactivation. The three virus types 
are cultivated on minced tissue from monkey kidneys which 
has been placed in a nutritive medium. The virus is har- 
vested, filtered, and put into a solution of formaldehyde 
under controlled temperatures so as to kill the virus. The 
manufacturing process is complicated and time-consuming; 
it requires about 120 days from virus cultivation to bottling 
of vaccine. 


The Public Health Service based its initial decision to 
license manufacturers to produce the vaccine on the good 


%In a paper prepared for delivery at a meeting of the American Public Health 
Association at Kansas City, Mo., on Nov. 15, Drs. Alexander D. Langmuir, Neal 
Nathanson, and William Jackson Hall cited the following points in support of the 
safety of Salk vaccine: Three-fourths of all polio cases among vaccinated children 
which occurred after July 1 were non-paralytic; among paralytic cases, paralysis 
rarely struck the injected area first; most of the cases occurred more than 30 days 
after inoculation, beyond the interval of incubation if the vaccine had been virulent ; 
no single lot of vuccine was associated with more than one case of polio. 
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records of the pharmaceutical houses, favorable reports 
from recent plant inspections, and the outcome of the field 
tests. Approvals of separate lots of the vaccine were based 
largely on a review of producers’ records, known as pro- 
tocols, and on a limited number of tissue-culture and live- 
monkey tests. 


The Surgeon General on last May 23 established a Tech- 
nical Committee on Poliomyelitis to conduct a continuing 
review of producing and testing data and to advise on 
revision of standards for the Salk vaccine. The committee’s 
investigations disclosed for the first time that manufac- 
turers had found unexplained inconsistencies in the product 
at various stages of production. Each of the manufacturers 
had been obliged at one time or another to discard unsatis- 
factory batches of vaccine, but that fact had not come to 
official attention because samples of the discarded batches 
had not been submitted for approval. 


The most serious difficulty concerned the inactivation 
process. The investigators considered, then dismissed, the 
possibility that some virus might be peculiarly resistant to 
formaldehyde. They then turned to the possibility that 
some particles of virus might be protected from contact 
with the formaldehyde. They noticed that certain pools of 
virus fluid, before being put into formaldehyde, were less 
clear than others. Sediment had collected, or the virus 
particles had clumped together to form a protective barrier 
against contact with the virus-killing formalin. The prac- 
tice of some manufacturers of allowing virus fluid to stand 
for several months, before putting it through the inactiva- 
tion process, apparently encouraged precipitation of solids 
which maintained their density while in formaldehyde. 


New standards for producing and testing vaccine have 
eliminated this hazard. The most significant new measure 
was tightening of requirements for filtering. More exact 
specifications as to type of filter and number and spacing 
of filtering were established. Manufacturers were required 
to begin the inactivation process no later than 72 hours 
after filtering. A second filtration treatment was required 
during the inactivation process. The virus fluid is tested 
on tissue culture both during and after the inactivation 
process and, if indicated, further filtration must be carried 
out. In the final stages the vaccine is tested on monkeys. 
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A minimum of 20 monkeys is required for a thorough test 
of each lot of vaccine. 


The Technical Committee in an interim report on Nov. 
11, 1955, declared that “These measures, together with con- 
tinuous review of plant production records, assure the 
safety of released vaccine.”” The new procedures have nar- 
rowed the margin for error and have resulted in greater 
consistency of results among lots of vaccine produced by 
the various manufacturers. Since the new techniques were 
adopted, no mishaps have occurred.‘ 


The country’s vaccine supply is further protected by 
activities of the Food and Drug Administration, which 
exercises powers of surveillance over drugs in commercial 
channels. By Jan. 24, 1956, government inspectors had 
visited 200 wholesale druggists, 4,900 retail pharmacies, 
4,000 physicians, 400 hospitals, 100 health agencies, and 
60 private homes in connection with the polio program. 
Only a few cases of mishandling, such as holding out-dated 
vaccine or failure to refrigerate vaccine, were uncovered. 


Supply and Distribution of Polio Vaccine 


THE DEMAND for Salk vaccine today far exceeds the 
supply, although quantities sometimes have piled up in 
particular areas. Despite early fears, no black market in 
the vaccine has developed. Federal inspectors report no 
problem of illegal distribution; on the contrary, all groups 
involved in distribution of the vaccine are said to be trying 
to keep it in legitimate channels. 


Major interest is now directed to expanding the output. 
Secretary of Health, Education and Welfare Folsom on 
Feb. 13 invited each of five companies producing Salk 
vaccine® to confer with him on that question. He said: 


*No ill effects have appeared in the few foreign countries which have used polio 
vaccine on a large scale. The World Health Organization reported in November 
that in Denmark, Germany, and South Africa, where a total of 800,000 children had 
been inoculated up to that time, no serious reactions of any kind had been reported. 

5Six firms are licensed to produce the vaccine, but only four have turned out 
supplies for public use since last May. The six licensed firms are: Cutter Labora- 
tories, Eli Lilly & Co., Parke, Davis & Co., Pitman-Moore Co., Sharp & Dohme, Inc., 
and Wyeth Laboratories. No vaccine in recent months has been released from 


Cutter or Sharp & Dohme; Secretary Folsom sent invitations for consultation to 
all licensees except Cutter. 
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“I know that production of the vaccine is a complex and 
difficult process. I hope it will be helpful to discuss the 
current outlook and especially to consider whether there 
are possibilities for improving the supply of the vaccine.” 


PRODUCTION AND SUPPLY OF SALK VACCINE IN 1956 


By early this month a total of 36,244,974 net cubic 
centimeters of vaccine had been released and of this the 
major part had already been used. The recommended dose 
for each individual is three injections of one cubic centi- 
meter each (one-fourth of a teaspoon), the first two doses 
spaced approximately one month apart and the third to be 
given seven months after the second. Except for children 
inoculated in the field test, few have received a complete 
series. Most of the children who were inoculated in the 
spring of 1955 received their second injection in the 
autumn. Experts believe the unavoidable lengthening last 
year of the interval between the first and second shots did 
not seriously diminish the immunizing effect of the vaccine. 


Limitation of vaccine supply raised the question last 
autumn of whether it would be better to restrict the dosage 


temporarily to one injection per person, so that more indi- 
viduals could receive at least partial immunization. A 
group of specialists called together by the Public Health 
Service on Dec. 7 concluded, however, that there was not 
enough scientific evidence on duration of immunity to sup- 
port a one-shot program. But the federal health agency 
suggested on Mar. 12 that third shots be postponed for 
several months to spread short supplies. 


Complete figures on the number of individuals who have 
received one, two, or three injections are not available. 
Latest reports from the states indicate that 11 million 
children and adults have received at least one dose, but 
the actual total is doubtless much larger. If all the vaccine 
released since institution of the mass inoculation program 
had been used on the basis of two injections per person, it 
would have been sufficient to vaccinate 18 million indi- 
viduals. 


Late in 1955 the Public Health Service asked the vaccine 
manufacturers for production data. On the basis of re- 
*It can be assumed that at any given time up to two or three million cc. of vaccine 


may be in distribution channels or assembled in stockpiles for public vaccination pro- 
grams. 
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ports received, Surgeon General Scheele estimated before a 
congressional committee on Jan. 24 that approximately 70 
million net cc. of vaccine would be released between Jan. 1 
and June 30, and that the productive capacity of the manu- 
facturers would permit release of approximately 16 million 
ec. per month thereafter. This would make a total output 
during 1956 of 166 million cc. 


Together with the 33 million cc. released in 1955, the 
total quantity of vaccine supplied by the end of the year 
will have been sufficient to provide three doses each for 
66 million children under the age of 20 years and all preg- 
nant women.’ Officials were encouraged to hope that this 
goal would be met by the recent return to large-scale pro- 
duction of Parke, Davis & Co., which had offered no vaccine 
for public use since May pending development of a new 
inactivation process utilizing ultra-violet rays. 


PROVISIONS OF POLIO VACCINATION ASSISTANCE ACT 


The Poliomyelitis Vaccination Assistance Act of (Aug. 
12) 1955 established a temporary federal aid program 
terminating Feb. 15, 1956, to help the states carry out 
mass inoculations with the Salk vaccine. An initial ap- 
propriation of $30 million was supplemented by an addi- 
tional $30 million in mid-February, when Congress ex- 
tended the life of the program to June 30, 1957. 


The amount of money to be received by each state from 
the federal government is determined by a complicated 
formula, set forth in the law, which takes account of dif- 
ferences in per capita state income and in numbers of 
unvaccinated persons in the groups given priority by the 
act (children and youths under the age of 20 years and 
pregnant women of any age). These basic grants are to 
be used by the states solely to purchase vaccine.* If a 
state does not wish to make its own purchases, it may 
assign its grant to the Surgeon General and receive its 
allotment of vaccine directly from him. 


Each state receives an additional grant, equal to 20 per 


7 Vaccination is purely voluntary and the program has not evoked a 100 per cent 
response among eligibles. No child is vaccinated without consent of parents. A 
$500,000 damage suit was brought against the City of New York on Feb. 6 by a 
woman who charged that her nine-year-old son had been inoculated in school against 
her wishes; no injury to the child from the vaccine was alleged 

® Vaccine costs public agencies about 78.6c per net cc. (one dose), including ship- 
ping charges. 
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cent of its basic grant, to help defray costs of planning 
and conducting vaccination programs. If the supplemental 
grant exceeds the amount needed for that purpose, the 
excess may be retained to purchase additional vaccine. Of 
the $60 million available for grants, roughly $50 million is 
slated for vaccine purchases and $10 million for adminis- 
tering the programs.’ States are not required to match 
the federal funds, and they are specifically enjoined from 
applying a means test in determining who is to receive 
shots of the vaccine. 


VACCINATION PROGRAM OF THE NATIONAL FOUNDATION 


The first supplies of vaccine for public use were almost 
entirely absorbed by the National Foundation for Infantile 
Paralysis for a large-scale inoculation program in the 
schools. In October 1954 the Foundation, which is sup- 
ported by voluntary contributions, undertook a calculated 
gamble. It contracted with vaccine manufacturers to pro- 
duce enough vaccine to inoculate nine million children so 
that, in event the field tests turned out favorably, it would 
be prepared to launch a nation-wide polio-prevention pro- 
gram without delay. 


The Foundation wanted enough vaccine on hand to give 
two doses of 1 cc. each to the country’s seven million first 
and second-grade pupils, two doses to other children who 
had participated as “controls” in the 1954 field trials with- 
out receiving vaccine, and one booster shot to the 440,000 
children who had received vaccine in the field trials. The 
target date originally set for completion of this program 
was July 1, 1955. 


The plan was put into operation immediately after the 
dramatic announcement of Apr. 12, but its execution was 
delayed by difficulties resulting from the Cutter episode and 
consequent revision of manufacturing procedures. When 
the production and safety matters had been straightened 
out and new supplies became available, all vaccine released, 
with the exception of a small amount going into commercial 
channels, was shipped to the Foundation until July 30. Of 
the 36 million cc. released since last April, 13,720,226 cc. 
have gone to the Foundation; its mass program has now 
been virtually completed. 


*In addition, Congress last year earmarked $4.5 million of general health grants 
to the states for use in planning and carrying out polio vaccination programs. 
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A few weeks after the Foundation began inoculating 
children, Surgeon General Scheele established a National 
Advisory Committee on Poliomyelitis Vaccine to advise on 
the best method of distributing supplies over and above 
those destined to the Foundation. At its first meeting, 
May 2, 1955, the committee recommended a voluntary sys- 
tem of distribution and suggested that children aged five 
through nine be inoculated first. The Public Health Service 
concurred and immediately sought the support of other 
government agencies and of professional and commercial 
groups for such a program. 


PRESENT PLAN FOR APPORTIONMENT OF SALK VACCINE 


The voluntary distribution system put into effect was 
worked out by the Public Health Service in consultation 
with doctors, health officers, vaccine manufacturers, the 
drug trade, state governors, and representatives of con- 
sumer organizations. Although the Surgeon General pos- 
sesses no statutory authority to distribute or withhold drug 
supplies, it was agreed that he should apportion each lot 
of vaccine, as it became available from the drug houses, to 
the various states and territories. The states and terri- 


tories then were to decide how to distribute their respective 
shares. The procedure now followed is outlined below: 


1. The National Advisory Committee on Poliomyelitis Vaccine 
establishes priority groups (revised from time to time) among 
children up to age 20 and pregnant women. 

2. The U.S. Public Health Service determines how much vaccine 
each state is entitled to receive out of each batch received from the 
manufacturers. ' 

3. Each state informs the Public Health Service what percentage 
of its allotment it wishes to purchase out of public funds and how 
much it wishes to receive through normal commercial channels. 

4. The Public Health Service notifies vaccine manufacturers of 
state decisions, and they fill orders from public and private agencies 
within each state accordingly. 

5. Each manufacturer sends state health departments copies of 
invoices showing where vaccine is delivered, in order to enable 
states to detect inequities in distribution and make adjustments 
wherever possible. 


The perplexing problem of how much vaccine should be 
allotted to the free public vaccination programs and how 
much to private doctors was left to the decision of state 
authorities. Every state now has developed a plan for in- 
trastate distribution which suits its particular require- 
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ments. And each state has set up an advisory committee, 
usually composed of private doctors, health officers, repre- 
sentatives of the drug industry, and sometimes consumer- 


interest members, to offer guidance in formulation of its 
allocation policy. 


In the early stages of the program the states assigned to 
each locality a supply of vaccine based on the number of 
individuals of priority ages in the area. Most of the states 
later adjusted allocation policy to suit variations in de- 
mand from locality to locality. Sometimes state health 
agencies request manufacturers to increase or decrease 
vaccine sales in a particular area as demand fluctuates. 


Most states allow each county or city health department 
to determine how much of its vaccine supply shall be used 
by private physicians and how much by public agencies. 
If the locality has no full-time health department, the local 


medical society or a special polio committee co-ordinates 
the programs. 


The shares of vaccine in a given area going to public 
agencies and to private doctors have fluctuated. About 
two-thirds of the first lots released went into normal com- 
mercial channels but, as funds became available for public 
purchase, larger amounts were reserved for the mass inocu- 
lation programs. About 56 per cent of the total supply 
produced up to the end of January (exclusive of vaccine 
sold to the National Foundation) was reserved for public 
purchase on request of the 48 states and the territories. 
More than 60 per cent of batches recently released has been 
purchased by public agencies. 


Not all vaccine reserved for public agency purchase is 
used solely in public vaccination programs; most of the 
states and localities divert to private physicians some of the 
vaccine bought with public funds. Up to Jan. 24, 1956, 
only 11 states had used all of their publicly purchased 
vaccine in public clinics, and six states had turned virtually 
all of their supplies over to private doctors. However, more 
than 90 per cent of the public supply was used in public 
programs in 18 states, and 50 per cent or more in 31 states.!° 


1 Fourteen jurisdictions purchased the entire state or territorial allotment with 
public funds, and another five took more than 90 per cent of the allotment in that 
way. Idaho and Massachusetts, where the mass inoculation programs were tempo- 
rarily curtailed because of fears the vaccine was not safe, had purchased only seven 
and two per cent, respectively, of their allotments with public funds up to Jan. 24. 
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When a doctor receives vaccine from a supply purchased 
with public funds, he does not pay for it and is expected 
not to charge the patient except for his services. 


On the whole, demand for the vaccine has been brisk. 
In only five states (Idaho, Louisiana, Maine, Massachusetts, 
Washington) have sales lagged so much at times as to re- 
quire reallocation of vaccine allotments to other states. 
The five states recently have renewed orders for the vaccine. 


PROBLEMS IN FIXING AGE PRIORITIES FOR VACCINATION 

Priority ages of five through nine were established early 
in the program because, taking the country’s population as 
a whole, this group was the most highly susceptible to polio. 
Compliance with the federal agency’s recommendation on 
priorities was optional, but most states initially restricted 
public programs to the 5-9 group. 


In early October 1955 many states suggested that the 
needs of the 5-9 group had been fairly well met. They 
therefore urged that the priority range be extended. Act- 
ing on recommendations of the advisory committee, the 
Public Health Service announced on Oct. 12 that future 
allocations to the states would be based on the number of 
children through age 14 and on the number of pregnant 
women." It suggested that each state set similar priorities 
when allocating vaccine to its subdivisions. 


At the beginning of the year, 26 states or territories were 
following the federal age priority recommendation. Thir- 
teen jurisdictions had fixed the upper age limit at nine 
or ten; six had extended it to 19. Four kept the old priority 
age range, 5-9; two fixed the range at 3-12 and two at 5-14. 
Pregnant women were made eligible to receive vaccine in 
all except 12 states or territories. 


The question of priorities raises an interesting epidemi- 
ological question for which science has not yet supplied a 
complete answer. Statistics show that the most susceptible 
ages for polio vary according to geographical location. In 
some areas polio is scarcely regarded as a childhood disease 
because of its prevalence among adults. The age of sus- 
ceptibility apparently depends on the degree of natural 
immunity prevailing in the local population. In regions 


1 The Poliomyelitis Vaccination Assistance Act gave the Surgeon General authority 
to restrict priority groups, within the statutory range, for the purpose of “assuring 
the most effective and equitable distribution and use” of available supplies. 
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where standards of community and personal hygiene are 
high, children are less likely to be naturally immunized at 
an early age because they are not exposed to the virus. 
Hence they are apt to carry a relatively high susceptibility 
into maturity. In poor areas the disease strikes early— 
before age one in some parts of the world—or not at all, 
and those who survive a relatively hazardous infancy are 
likely to remain immune thereafter. 


In an expression of “additional views” in the Jan. 30 
report of the House Interstate Commerce Committee on 
extending the Vaccination Assistance Act, Rep. Heselton 
(R-Mass.) objected to extending the federal aid program 
unless age priorities were liberalized. Heselton cited scien- 
tific testimony on the growing incidence and greater 
severity of polio among adults and urged Congress to pro- 
vide for removal of the age 20 limit before expiration of 
the program.!” 


Outlook for Control of Poliomyelitis 


SALK VACCINE in its present form would not wipe out 
poliomyelitis even if the entire population were inoculated. 
It apparently does not prevent infection with the polio 
virus but reduces the likelihood that paralytic disease will 
follow. Infection does not necessarily result in an attack. 
Even before the vaccine was developed, it was estimated 
that 100 individuals “carry the bug’’ for every case of polio- 
myelitis that is diagnosed.'* 


QUESTIONS ABOUT DEGREE AND DURATION OF IMMUNITY 

Many mysteries remain in the field of polio immunization. 
The most pressing question is: How long will immunity last 
after inoculation? Dr. Alexander Langmuir, chief of the 
epidemiological branch of the Communicable Disease Cen- 
ter, told a congressional committee on Jan. 25 that “Dura- 
tion of the effectiveness of the vaccine is going to be the 


2 During the 1955 polio epidemic in Massachusetts, 989 of the 3,819 victims of the 
disease were aged 20 or older; 183 were more than 34 years old; 16 were past 49. 

% The National Foundation for Infantile Paralysis campaigned for funds this year 
on the slogan, “Polio isn’t licked yet!" It asked $47.6 million, of which 55 per cent 
was to be used for patient care and most of the remainder for research, specialist 
training, and support of medical institutions. 
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most crucial problem .. . facing us during the next four 
or five years.” He could see “no way we can accelerate 
this measurement.” 


Close watch is being kept of children who were given 
the vaccine experimentally prior to the 1954 field tests. At 
last report, laboratory studies showed they retained anti- 
bodies against the disease 30 months after the first injec- 
tion. If future check-ups show a consistent decline in 
antibodies at some point of time after inoculation, health 
authorities will recommend that children be given booster 
shots at appropriate intervals. 


In a recent review of polio vaccine research, Dr. Salk 
commented on the lack of knowledge as to when immunity 
declines. So long as tests show the presence of antibodies 
in the circulating blood of an individual, he is presumed to 
have immunity. But there are indications that even when 
the amount of antibodies declines to non-measurable levels, 
immunity may be retained because the individual continues 
to have “a hyper-reactive antibody response’’—that is, his 
body will react with defensive mechanism against the 
disease-causing agent. What is not known is what “degree 


of hyper-reactivity in the absence of measurable circulating 
antibody is sufficient for prevention of paralysis.” More 
precise information on this question would bring the vacci- 
nation program closer to the medical ideal of “maximal 
effect with the minimal amount of treatment.” 


SALK’S CASE FOR USE OF VIRULENT VIRUS IN VACCINE 


Search continues for an even more effective vaccine than 
that now available, and for one which w’'l contain fewer 
potential hazards. Some scientists believe that eventually 
the dead-virus vaccine currently in use will be replaced by 
one containing live but harmless virus, which presumably 
would produce more and longer-lasting immunity. 


Some criticism has been made of the Salk vaccine be- 
cause it utilizes the uncommonly virulent Mahoney virus 
strain. It has been pointed out that the faulty Cutter 
vaccine would not have had such disastrous effects if the 
live virus which escaped inactivation had been of a milder 
strain. 


“Dr. Jonas Salk, “Poliomyelitis Vaccine in the Fall of 1955," preprinted by 
National Foundation for Infantile Paralysis from January 1956 issue of The Ameri- 
ican Journal of Public Health. 
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Salk has defended use of the Mahoney strain on a number 
of counts: (1) His experiments showed that it surpassed 
all other strains for satisfactory growth in tissue culture; 
(2) the monkey, necessary for testing, is more sensitive to 
Mahoney virus than to any other; (3) lack of knowledge 
about the relationship between virulence of a virus and 
its effectiveness in stimulating immunity suggested that it 
was wisest to use a strong strain. Salk already had proof 
that a killed-virus vaccine could induce immunity, and there 
appeared to be no objection to using a dangerous virus that 
would be dead and hence harmless when injected into the 
body. Even a harmless strain sometimes produces viru- 
lent offspring; hence the main point to consider in main- 
taining safety was to produce the vaccine in such a way 
that “the hazards of any living polio virus are to be 
avoided.” 15 


Any change in production methods occasioned by a 
change in the virus strain would necessarily interrupt out- 
put of the vaccine. Dr. Scheele testified before a congres- 
sional committee recently that he did not anticipate any 
major production shifts in the coming year that would 
cause diminution of supplies. Dr. Salk said production 


developments in the near future would be a matter of 
“technological detail” rather than involve basic changes. 
Research in his own laboratory is aimed in large part 
toward increasing the yield of virus in the tissue culture, 
which would tend to increase the supply of vaccine. 


COMPLICATIONS IN WORLD-WIDE USE OF POLIO VACCINE 


The only countries besides the United States which have 
used a polio vaccine of the Salk type on a large scale are 
Canada, Denmark, Germany, and South Africa. A few 
children have been inoculated, partly for experimental pur- 
poses, in France and Sweden. Unanswered questions as to 
the effect of mass inoculations in countries where living 
conditions are different from those in the United States 
have delayed widespread use of the vaccine elsewhere.1¢ 


The World Health Organization, meeting at Stockholm 
from Nov. 21 to 25, cautioned against instituting mass 


5 Ibid., p. 9. 
16 A current polio epidemic in Buenos Aires and suburbs is the most serious out- 
break of the disease in a foreign country since the Salk vaccine became available. 


However, the vaccine had not been introduced in Argentina. The U.S. government 
has facilitated shipment of iron lungs and other medical aid to Buenos Aires. 
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inoculations in countries where polio normally occurs only 
among the very young, until more knowledge is acquired as 
to the effect of the vaccine on the natural immunity now 
possessed by older children and adults in those countries. 
“Should it prove that mass vaccination will greatly reduce 
dissemination of poliomyelitis virus in an area, artificial 
immunity will not be reinforced by ‘natural’ exposure, and 
the vaccinated population will be immune only for as long 
as the protection of the vaccine lasts unless reinforcing 
doses are given at regular intervals. There is at present 
no knowledge of the long-term effects of vaccination. The 
possibility must be considered that in such areas the favor- 
able balance between infection and immunity which at 
present exists may be upset.” }” 


Because of known variation in the age of greatest sus- 
ceptibility to polio, a country needs detailed statistics on 
disease incidence before it can come to a safe conclusion on 
which of its population groups should be inoculated; in 
many countries such data are lacking. The W.H.O. report 
on the Stockholm meeting pointed out that shortage of 
funds for public health work made it necessary for many 
countries to weigh carefully the comparative advantages of 
spending money for polio prevention and for other pressing 
health needs. 


W.H.O. experts at Stockholm reviewed several complica- 
tions which might affect the safety of the vaccine as now 
produced, such as the question of the virulent virus strain 
and the possibility that some individuals may experience 
adverse reactions to antibiotics and monkey tissue used in 
manufacture of the vaccine. None of these hazards, how- 
ever, was considered to present more than a theoretical 
danger. No ill effects from components of the vaccine— 
other than in the early live-virus cases—have been reported. 
American health authorities, investigating the risks of 
using Salk vaccine, found them of little practical impor- 
tance and certainly of insufficient weight to overbalance 
the proved benefits of mass inoculation against poliomye- 
litis in this country. 


17 World Health Organization, 


report on meeting at Stockholm, Nov. 21-25, 1955 
(mimeo.), p. 31. 





